Improved myocardial ischemic tolerance by contractile inhibition with 2,3-butanedione monoxime.
Contracture of the arrested myocardium during prolonged storage of the heart results in both systolic and diastolic dysfunction, and is a major limitation to extended preservation. We studied the effects of a reversible contractile inhibitor, 2,3-butanedione monoxime (BDM), on myocardial ischemic tolerance. Isolated rabbit hearts were flushed with University of Wisconsin (UW) solution with and without 30 mmol/L BDM and 1 mmol/L CaCl, stored at 4 degrees C for 24 hours, and subsequently reperfused for 60 minutes. Left ventricular pressure-volume relationships and adenine nucleotide content were determined before reperfusion. Left ventricular systolic pressure, diastolic volume, and adenine nucleotide content were measured after reperfusion. Hearts stored in UW solution underwent contracture and adenosine triphosphate (ATP) depletion during storage, and exhibited systolic dysfunction, impaired diastolic relaxation, and poor ATP regeneration upon reperfusion. The addition of calcium worsened contracture and ATP depletion (p < 0.005) and slightly improved function and ATP regeneration (p = not significant). Hearts stored in the presence of BDM experience no contracture during storage; ATP was preserved (10.7 versus 15.7 nmol/mg; p < 0.05), and left ventricular systolic pressure and ATP content recovered to 74% and 93% of control on reperfusion, respectively (p < 0.005). Left ventricular diastolic volume remained depressed, however, although less than with UW solution (0.87 versus 0.45 mL; p < 0.001). When both BDM and calcium were included in the UW solution, calcium-stimulated ATP hydrolysis and contracture were prevented, left ventricular systolic pressure returned to 87% of control, and left ventricular diastolic volume and ATP content returned to control levels.(ABSTRACT TRUNCATED AT 250 WORDS)